Electrospun polyethersulfone affinity membrane: membrane preparation and performance evaluation.
Non-woven polyethersulfone (PES) membranes were prepared by electrospinning. After heat treatment and surface activation, the membranes were covalently functionalized with ligands to be used as affinity membranes. The membranes were characterized in terms of fiber diameter, porosity, specific area, pore size, ligand density and binding capacities. To evaluate the binding efficiency of the membrane, dynamic adsorption of bovine serum albumin (BSA) on the Cibacron blue F3GA (CB) functionalized PES membrane was studied. Experimental breakthrough curves were fitted with the theoretical curves based on the plate model to estimate plate height (H(p)) of the affinity membrane. The high value of H(p) (1.6-8 cm) of the affinity membrane implied a poor dynamic binding efficiency, which can be explained by the intrinsic microstructures of the material. Although the electrospun membrane might not be an ideal candidate for the preparative affinity membrane chromatography for large-scale production, it still can be used for fast small-scale protein purification in which a highly efficient binding is not required. Spin columns packed with protein A/G immobilized PES membranes were demonstrated to be capable of binding IgG specifically. SDS-PAGE results demonstrated that the PES affinity membrane had high specific binding selectivity for IgG molecules and low non-specific protein adsorption. Compared with other reported affinity membranes, the PES affinity membrane had a comparable IgG binding capacity of 4.5 mg/ml, and had a lower flow through pressure drop due to its larger pore size. In conclusion, the novel PES affinity membrane is an ideal spin column packing material for fast protein purification.